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Fig. S1. Typical cross section of a simulated a-Si device, displayed with Silvaco TonyPlot. 
 
 
Fig. S2. Amplifier gain improves marginally at higher supply voltages. 
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Fig. S3. Output waveform for a 0VGS SGT amplifier in relation to its input waveform. 
 
 
 
 
Fig. S4. Simulation results of SGT amplifiers with diode-connected active load. Comparatively 
poor gain is achieved as the circuit does not exploit the early saturation capability of the SGT. 
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Fig. S5. Gain-bandwidth plot for depletion-load (0VGS) amplifiers for all practical combinations of 
devices and geometries. 
 
 
 
Fig. S6. Gain-bandwidth and corresponding phase plots for depletion-load (0VGS) amplifiers for 
extreme combinations of devices and geometries yielding high gain or high bandwidth. 
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Table S1. Fabricated and simulated device dimensions for the amplifier study. 
 
 
Table S2. Additional simulation parameters for polysilicon device simulation. 
 
 
Table S3. Fabricated and simulated device dimensions for the current mirror study. 
 
  
Parameter Poly-Si SGT TCAD SGT TCAD TFT 
Architecture TCBG TCBG TCBG 
Device width 50 μm 1 μm (2-D) 1 μm (2-D) 
S/D metal/work 
function (WF) 
Cr/AlTi/Cr 
4.45, 4.5, 
5.57 eV 
4.17 eV 
Barrier loweing 
constants α and β 
– 
2.7 nm 
0 
2.7 nm 
0 
Active layer 
thickness 
40 nm  
Poly-Si 
30nm 
Poly-Si 
30nm 
Poly-Si 
Gate insulator 
200 nm SiO2  
200 nm SiNx 
60 nm 
SiO2 
60 nm 
SiO2 
Field plate extension 4 μm drawn 0.5 μm 0.5 μm 
Field plate height 120 nm SiO2 20 nm SiO2 20 nm SiO2 
Source-drain gap (L) 6 &10 μm 3 μm 
3, 10, 33 
μm  
Source length (S) 
4 μm and  
8 μm 
5 μm 5 μm 
 
Parameter Value 
MUN and MUP 
300 and 30  
cm2 / Vs 
NC and NV 2.5 · 10
20
  cm
-3 
TAUN and  TAUP 1.0 · 10-8  s 
NTA and NTD 
11.2 & 4.0 ·1019  
cm-3  eV-1 
WTA and WTD 12.5 and 25 meV 
NGA and NGD 
1.0 & 3.0 ·1017  
cm-3  eV-1 
WGA and WGD 0.1 eV 
EGA and EGD 0.2 eV 
SIGTAE, SIGGAE, 
SIGTDH, SIGGDH 
1.0 · 10-16  cm
2 
SIGTAH, SIGGAH, 
SIGTDE, SIGGDE 
1.0 · 10-14  cm
2 
MODELS BBT.KL, SRH 
  
IMPACT SELB 
Parameter Poly-Si SGT TCAD SGT IGZO 
Architecture TCBG TCBG BCTG 
Device width 50 μm 1 μm (2-D) 110 μm 
S/D contact material Cr/AlTi/Cr Cr Ni 
Tunnel layer material – – 3 nm Al2O3 
Active layer 
thickness 
40 nm  
Poly-Si 
30nm 
Poly-Si 
35nm 
IGZO 
Gate insulator 
200 nm SiO2  
200 nm SiNx 
60 nm 
SiO2 
98nm 
ALD Al2O3 
Field plate extension 4 μm drawn 0.5 μm - 
Field plate height 120 nm SiO2 20 nm SiO2 - 
Source-drain gap (L) 
6 μm and  
10 μm 
3 μm 
6.5 μm and  
50 μm 
Source length (S) 
2 μm and  
8 μm 
1, 5 and  
25 μm 
1 μm and  
45 μm 
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Movie S1 (separate file). Demonstration of a two-transistor SGT-based common-source 
amplifier for sensitive pressure/weight measurement. 
 
Movie S2 (separate file). Demonstration of a two-transistor SGT-based common-source 
amplifier for facile pulse measurement. 
 
Movie S3 (separate file). Variation with temperature of the oscillation frequency of a ring 
oscillator. The circuit is controlled by a two-transistor SGT current mirror with a negative 
temperature dependence of its output current. 
 
